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o INTRODUCTION
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o METHODS

o GEOLAB EFFORT

JAMSHID SAMAREH-ABOLHASSANI

Complex Shapes
Turn-Around Time
CPU Time

Applications

o  Advancing Front
o Prismatic Elements
0  Delaunay (Steiner Triangulation)

JAMSHID SAMAREH-ABOLHASSANI




REQUIREMENTS

Curves, Surfaces, Solids, Text

0 Curves and Surfaces

O 0O0OO0OO0ODO0ODOO0CO

Bicubic Patches
Conic Sections
Splines (any order) Non-Uniform
B-Splines Rational
Parametric Splines — B-Splines
Points and Tabulated data (NURBS)
Ruled Surfaces
Surfaces of Revolution
Trimmed Surfaces

—

JAMSHID SAMAREH-ABOLHASSANI

REQUIREMENTS Cont.
Spacing

Stretching

Over 50 Surfaces
NURBS, Trimmed

User Input
Turn-Around Time (Day)

Adaptivity

Parametric Study

JAMSHID SAMAREH-ABOLHASSANI
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REQUIREMENTS Cont.

More User’'s Time

(Few Surfaces | Presen:{Lots of Patche

Simple Configurations
—

’

’

Lots of Surfaces|™5.| Few Patche
Complex Configurations Less User’'s Time

JAMSHID SAMAREH-ABQLHASSANI

SURFACE APPROXIMATION (I)

CAD DATA &
BOUNDARY CURVES <%

GiID ’:’“

l JAMSHID SAMAREH-ABOLHASSANI




L

SURFACE APPROXIMATION (II)

CAD DATA

POINTS

|

GRID

JAMSHID SAMAREH-ABOLHASSANI

EXACT SURFACE REPRESENTATION

Type I and II +
Projection

Direct Surface Triangulation

LANGLEY HAS TWO PROJECTION

CODES FOR STRUCTURED AND
UNSTRUCTURED GRIDS

AlAA 93-3454 (august 1993)

info: Jamshid@geosunt.larc.nasa.gov
copy: pkerr@geolab2.larc.nasa.gov

JAMSHID SAMAREH-ABOLHASSANI
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METHODS

o 2D (Planes, Triangulation is performed in the parameter space)
0 2 1/2 D (Triangulation is performed in the Parameter Space)

0 3D (Triangulation is performed in the Physical and Parameter Spaces)

JAMSHID SAMAREH-ABOLHASSANI
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2D (PLANES)
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55 L

o Exact

No Shearing (Exact shape and size)
Speed (0)

JAMSHID SAMAREH-ABOLHASSANI

22D Advancing Front

Type |

=
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Pros

Cons
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22D Advancing Front

Type Il (Parametric Representation)

W= (U9V)

FORWARD

~- _——

MAPPING N ]

GRID
GENERATION

BACKWARD
- -
MAPPING w=(u,v)

r=(x,y,z)

R = X,Y,Z)

l JAMSHIO SAMAREH-ABOLHASSANI

22D Advancing Front Cont.

Uniform Parameter Space (UPS)

MAPPING V—V = UV

S T1

iiin

R = (XY,Z) T\

Nonuniform Parameter Space (NPS)




MAPPING
(PARAMETRIC REPRESENTATION)

( )

R(u) = {x(u), y(u), z(u)} z

J

J
E\
u u E u ||

Parametric Curves Monotonic in u

R(1)

UNIFORM PARAMETER (U)
R(0) — = = = >
u=0 u=1
NONUNIFORM PARAMETER (U)
= = = 1= —l
u=0 u=1
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PARAMETER SPACE

PARAMETER SPACE

PHYSICAL SPACE

(ripep) e (51500
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B
Cons
o Metrics Transformations
o0 Speed (2)

o One Surface Only
o Singularity Could Cause Problems

real-
Pros
o Exact Surface
o N-Sided Patches st
o Trimmed Surfaces
o Fewer Patches
0 No Shearing (?) B

JAMSHID SAMAREH-ABOLHASSAM

3D Advancing Front

Curved Surfaces

o Surface Points
o Surface Normals
o Loopsin3D

Trimmed
Surfaces

I JAMSHID SAMAREH-ABOLHASSANI
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PRQJECTING POINTS ONTO NURBS SURFACES

AIAA-93-3454

JAMSHID SAMAREH-ABOLHASSANI

Steps:

o oB oW

Compute a plane normal to (P1, Py, S)

Generate a New Point (P'3) on the Plane (Spacing and Stretching)
Project Point (P’3) onto the Appropriate Surfaces

Compute a Plane Based on (P4, Py, P’3)

Repeat Steps 2-4 Till Changes in P’3 Are Very Small

JAMSHID SAMAREH-ABOLHASSAMNI
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3D Advancing Front

Curved Surfaces

Cons:

o Surface Normals Are Required
o Projection Is Required

o Trimmed Surfaces

o Speed (4)

Pros:

o Triangulation Is Performed in the Physical Space
o No Shearing Due Parameter Space

o Metric Transformation Is not Needed

o N-Sided Patches with With Multiple Loops

o Multiple Surfaces

o Fewer Patches

I JAMSHID SAMAREH-ABOLHASSANI

Type l Type | Type 2
2D 2%2D 2vwDP 22D 3D

User Input Factor(# of Patches) 1 4 4 3 2
CPU Time Factor 1 2 3 4 5
Surface Types P NA NURBS NURBS NURBS
Surface Accuracy good poor Good Good Good
5, Q, B Transformation simple  simple simple  Difficult NA
Problems With Shearing None Yes Yes Possible None
Parametric Study 0 0 2 3 3
Number of Surfaces  NA _ Many Many One Many
N-Sided Patches Possible Yes No No Yes Yes
Problems with Singularity No No Yes Yes Yes
Surface Normals Required No No No No Yes
History 4 3 3 1 0

l JAMSHID SAMAREH-ABOLHASSANI
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CSC/GEOLAB/TAB EFFORT

o NURBS Based (IGES , NASA IGES)

o NURBS Surfaces
o NURBS Curves
o Trimmed Surfaces

o Points (network)
o Single Interactive Interface

o Surface Grid Generation

Based on 3D Advancing Front

o Projection

JAMSHID SAMAREH-ABOLHASSANI

STEPS

STEP 1 POINTS/CURVES/PATCHES

o allowing for future additions

o Surface (points)

o create points/curves/patches for vgrid3d (or other systems)

STEP 2 Background Grid
STEP 3 PROJECTION/SMOOTHING/QUALITY CHECK

STEP 4 ADD SURFACE GRID GENERATION
{Direct Surface Triangulation)

STEP 5 MOTIF / X BASED (other platform)

JAMSHID SAMAREH-ABOLHASSANI




1/0

INPUT| INPUT | OUTPUT| OUTPUT

ASCIl | Binary | ASCIlI Binary
Restart X 7 X 77
HESS X NA X NA
D3M X NA X NA
GRIDGEN X X X X
PLOT3D X X X X
LaWwGS X NA X NA
IGES-128 X NA

JAMSHID _SAMAREH_ABOLHASSAM

SURFACES

NURBS (NonUniform Rational B-Spline)

Converts hess, gridgen, plot3d, lawgs to
equivalent NURBS surfaces

Defined everywhere

Display Path (write the grid out)

JAMSHID SAMAREH-ABOLHASSAMN
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d3m Direct Surface Triangulation
l (front.rst)
VGRID3D (?) ‘

VGRID3D (?)

Beta Release 1.0 (Mid May)
Release 1.1 (End of Summer)
To Obtain a Copy, Contact:
pkerr@geolab2.larc.nasa.gov

I JAMSHID SAMAREH-ABOLHASSANI
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